A new blood administration set is described. It incorporates an in-line hand pump and a heat exchange coil and has a number of advantages over separate heating coils. The blood warming efficiency of the unit has been measured.
It is desirable to warm blood which is being infused rapidly or in large amounts. This warming is commonly done by using a coil of tubing immersed in a water bath. This coil (heating coil) is connected between the blood administration set and the intravenous canula.
Using a separate heating coil has a number of disadvantages:
1. The connection between the administration set and the heating coil may come apart when blood is rapidly infused under pressure, especially when a small bore intravenous canula has been used in a vasoconstricted patient. 2. Insertion of a coil after the infusion has commenced often involves disturbing a firmly secured canula. 3. Spillage of blood or infusion fluid often occurs as the coil is connected into the circuit. 4. Both the blood administration set and the heating coil may have a flow regulating clamp. This could cause confusion in an emergency situation. 5. The inconvenience of connecting a heating coil after the infusion has commenced may prejUdice the administrator against warming the blood when only a few units of blood are given, even though this would improve the comfort and wellbeing of the patient. It was therefore decided to design a blood administration set incorporating both an "inline" hand pump and a blood warming coil.
The unit is based on the efficient blood administration set, Cat. No. 72-011 marketed by Tuta Laboratories and has the following features ( Figure 1 The set is connected to the patient in the normal way, and the 365 cm of tubing is wrapped into a coil and immersed in a thermostatically controlled water bath.
The flow control is distal to the immersed tubing so that the hydrostatic pressure in the tubing is greater than the pressure of the wat~r in the water bath. If a leak should develop 111 the immersed plastic tubing, the infusion fluid would tend to flow out of the tubing into the water bath rather than the bath water contaminating the infusion fluid.
A plastic to plastic joint has been used between the plastic tubing and the luer fitting at the distal end of the set in order to withstand higher pumping pressures than if a rubber bulb connection were used.
EXPERIMENTAL PROCEDURE
The heat transferring efficiency of the unit was tested by using a flask of iced water as the infusion fluid, immersing 342 cm (11' 3") of the tubing in a Tuta Temperature Controlled water bath, and measuring the temperature of the JOH:'\ \r, HooD \I'ater leaving the administration c;et, The temperature of the iced \\'ater leaving the fla~k was mcasured with a bulb thermometer inserted through the hung and \\'a,; found to vary between ~cC and :) <,e throughout the experiment:.;, The water bath temperature \\'as mea,;ured \\'ith an OSG oesophageal lead of an Ellah Thermometer and the effluent temperature was measured with an OR3 oral lead inserted in the distal CIlcl of the set. The room temperature was constant at :W°c.
The water bath had a ~oo watt heating element and the thermostat turned on at 38· iaC and 011 at 39 -:3°C.
In the first series of tests, a large temperature gradient developed in the water bath and this limited the transfer of heat to the infusion fluid. A second series of tests were performed with the water in the water bath being agitated. RESCLTS \rith no agitation of the I\'ater in the water bath there was a temperature gradient of up to 10 'C between the water near the heating clement and the water near the plastic tubing of the administration set. The effluent temperature ranged from :)(i· -± -C with an infusion rate of l;j 1111 per minute to ~(j 'iC at iO 1111 per minute (i() ml per minute ic; approximately ",;00 ml in se\'(~n minutes) ( Figure ~) .
"'itli agitation of the water bath, the maximUIll temperature gradient measured in the water bath at any onc time was 0'3°e, The water bath temperature remained between 38· (j cC and :~i . -± cc.
The dIluent temperature varied from ::li· ~oC at 20 rnl per minute to ~H· (jOe at i3 ml per minute (Figure 2 ). 
DrSCUSSIOK
This blood administration set has been in regular use for some years and has been very effective and satisfactory. It is convenient to set up and so it is being used more frequently to warm blood when onlv one or two units are administered, resulting in less patient discomfort due to transfusion induced hypothermia. It is very useful in situations where quite hrisk bleeding may occur, e.g. radical mastectomy, abdomino-perineal resection, post -partum haemorrhage, and trauma from motor vehicle accidents.
Anaesthesia and intensive Care, Vol. 11', No, 4, lVovembcr, liJ7(j The use of a conventional separate blood warming coil often requires the water bath to be placed close to the patient's infusion site and this may hinder access to the patient. \\"hen this blood warming administration set is used, the water bath may be moved away from the patient and an appropriate length of tubing let out from the \vater bath. Although this decreases the length of tubing in the water bath, in practice quite effective blood warming still occurs with removal of 30-60 cm tUbing.
Some loops of the tubing tend to float in the water bath, but this can be overcome by weighing it down with a pair of artery forceps or similar metal object.
This unit is derived from a standard" pump set" with an extra length of plastic tubing and other minor modifications. Because ot this its price is low. (:\.t present only 1 () cents more than the "pump set" from which it was derived). As separate heating coils can cost more than $2.00 each, this is a very economical unit.
The unit is available from Tuta Laboratories Australia Pty. Ltd., 332 Burns Bay Road, Lane Cove, Kew South \Vales and has a catalogue number 72-069.
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